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History 

A  43 -year  old  Black  female  complained  of  sinus  pressure 
and  was  found  to  have  a  mass  of  the  right  ethmoid  sinus. 

Radiographic  Features 

A  T1 -weighted  fat- suppressed  (FS)  post-clear  coronal 
magnetic  resonance  imaging  (MRI)  study  (Fig.  1)  revealed 
right  mid-level  ethmoid  air  cells  that  were  expanding  the 
sinus  cavity.  A  slightly  lower  density  signal  compared  to 
brain  was  noted,  at  35  Hounsfield  units,  and  was  found  to 
be  isointense  with  skeletal  muscle.  Notably,  this  coronal 
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image  showed  that  the  mass  was  not  descending  from  the 
cranial  compartment,  thereby  effectively  ruling  out  an 
encephalocele.  A  T1  axial  FS  MRI  (Fig.  2)  showed  bone 
remodeling  as  the  tumor  had  eroded  through  the  lamina 
papyracea  at  the  medial  wall  of  the  orbit.  A  fluid  attenuated 
inversion  recovery  MRI  (Fig.  3)  indicated  the  absence  of 
bright  signals  to  indicate  hemoglobin,  necrosis,  calcifica¬ 
tion,  or  proteinaceous  debris.  No  edema  was  noted  in  the 
medial  rectus  muscle  and  no  infiltration  of  fat  of  the  orbit 
was  identified,  suggesting  a  non-aggressive  nature  to  this 
lesion. 


Diagnosis 

The  hematoxylin  and  eosin  stained  whole  mount  histologic 
section  of  a  representative  sample  of  the  surgical  specimen 
(Fig.  4)  showed  numerous  irregularly  shaped  lobules  of 
tissue  with  varying  zones  of  cellularity.  As  shown  in  Fig.  5, 
there  were  more  cellular  areas  consisting  of  bland 
appearing,  but  morphologically  heterogeneous  cells, 
including  stellate  and  spindled  cells  with  oval  nuclei  and 
eosinophilic  cytoplasm  with  indistinct  outlines.  These  cells 
were  contained  within  a  pale  blue  myxo-chondroid  back¬ 
ground  stroma  of  varying  tinctorial  shades  and  occasion¬ 
ally  arranged  in  a  sieve-like  pattern  in  the  more  myxoid 
areas.  A  subtle  microlobular  pattern  characterized  by  a 
cellular  periphery  surrounding  a  hypocellular  central  area 
was  noted  as  an  occasional  feature.  Sparse  numbers  of 
granular  appearing,  polygonal  shaped  calcifications  were 
identified  within  the  specimen  but  not  as  a  prominent 
feature;  nor  were  they  interpreted  to  be  an  inclusion  or 
entrapment  of  the  surrounding  bone  structures.  Mitotic 
figures  or  cells  displaying  any  amount  of  cellular  atypia 
were  not  noted.  In  addition,  there  were  no  foci  of  distinct 
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Fig.  3  Fluid- attenuated  inversion  recovery  MRI  showed  no  bright 
signals  to  indicate  hemoglobin,  necrosis,  calcification,  or  proteina¬ 
ceous  debris.  No  edema  was  noted  in  the  medial  rectus  muscle  and 
there  was  no  infiltration  of  fat  of  the  orbit,  thus  indicating  non- 
aggressive  behavior 


Fig.  1  Coronal  T1  weighted  MRI  demonstrated  the  right  mid-level 
ethmoid  air  cells  expanding  the  sinus  cavity.  The  mass  does  not 
descend  from  the  cranial  cavity,  thus  ruling  out  an  encephalocele 


Fig.  2  A  T1  axial  FS  MRI  showed  bone  remodeling  as  the  tumor 
eroded  through  the  lamina  papyracea  at  the  medial  wall  of  the  orbit 


•f/CTafe; 


Fig.  4  Low-power  examination  of  the  tumor  revealed  a  macrolobular 
pattern  with  pale-blue  myxoid  stroma.  Tumor  cells  are  condensed  at 
the  periphery  of  the  lobule  forming  a  cellular  zone,  which  is  a  typical 
finding  of  chondromyxoid  fibroma 


fragments  or  islands  of  hyaline  cartilage  nor  cellular  zones 
of  osteoclast-like  giant  cells  along  the  periphery. 

Discussion 

Chondromyxoid  fibroma  (CMF),  believed  to  be  of  carti¬ 
laginous  derivation,  [1]  is  a  benign  chondroid  and 
myxoid  matrix-producing  tumor  that  is  occasionally  seen 


in  association  with  fibrous  areas.  Accounting  for  less  than 
1%  of  all  bone  tumors  and  2%  of  benign  bone  tumors  [2], 
CMF  presents  as  a  locally  destructive  lesion  usually  in  the 
2nd  to  3rd  decade,  although  cases  have  presented  from  the 
1st  through  8th  decades  [3].  The  male  to  female  ratio  is  2:1 
except  when  the  cranium  and  facial  bones  are  involved,  as 
women  then  prevail  in  a  2:1  ratio  [4].  CMF  is  found  most 
often  in  the  metaphysis  around  the  knee  in  the  proximal 
tibia,  proximal  fibula,  or  distal  femur,  and  rarely  in  the 
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Fig.  5  Closer  inspection  reveals  the  characteristic  bland  appearing 
stellate  and  spindle-shaped  cells  contained  in  a  myxo-chondroid 
matrix.  Mitotic  figures  were  not  appreciated 

small  bones  of  the  hands  and  feet.  Twenty-five  percent  of 
cases  occur  in  flat  bones  to  include  the  skull  and  facial 
bones  [2].  In  most  cases,  CMF  is  slow  growing  and  inci¬ 
dentally  found  on  routine  radiography  for  reasons  not 
specifically  related  to  symptoms  caused  by  these  lesions. 
When  symptomatic,  cases  are  associated  with  a  long  his¬ 
tory  of  chronic  local  pain  (85%),  swelling  (65%),  edema 
(65%),  and  possibly  a  palpable  soft  tissue  mass  resulting  in 
restriction  of  movement  and,  more  rarely,  pathologic 
fracture  [5]. 

Typical  radiologic  findings  describe  the  tumor  as  an 
eccentric,  loculated,  expansile  and  lytic  lesion  with  well- 
defined  scalloped  or  lobulated  margins,  usually  with  a 
sclerotic  margin  of  bone.  The  lobulated  contour  is  some¬ 
times  seen  with  “pseudo-trabeculations”  in  the  tumor  mass 
[6] .  Evidence  of  radiographic  calcifications  is  seen  in  only 
10%  of  cases  [2]  although  microscopic  calcifications  are 
noted  in  approximately  25%  of  cases  [6].  Cortical  expan¬ 
sion  and  focal  destruction  may  be  present  in  cases  of  CMF 
but  are  rare  occurrences.  The  radiographic  differential 
diagnosis  includes  giant  cell  tumor,  aneurysmal  bone  cyst, 
chondroblastoma,  and  fibrous  dysplasia. 

CMF  may  be  misdiagnosed  as  a  malignant  neoplasm  due 
to  its  occasional  extension  into  soft  tissue  and  its  perceptible 
recurrence  rate.  It  is  for  these  reasons  that  CMF  should  be 
distinguished  from  a  myxoid  variant  of  chondrosarcoma 
(which  usually  displays  features  of  an  aggressive  neo¬ 
plasm),  since  a  mischaracterization  may  have  significant 
patient  consequences.  Zilmer  and  Dorfman  [3]  reported  a 
22%  initial  misdiagnosis  rate  in  36  CMF  cases  in  their  series 
and  pointed  out  the  possible  danger  of  significant  erroneous 
procedures,  such  as  amputation  being  performed  for  what  is 
a  benign  disease.  It  should  also  be  taken  into  consideration 
that  cartilaginous  tumors  of  flat  bones  are  more  often 
malignant  than  benign.  Therefore,  careful  scrutiny  of 


histologic  features  is  critical  to  resolving  the  sometimes 
challenging  differential  diagnoses  which  have  differing 
prognoses  and  require  different  management.  Moreover,  it 
is  paramount  that  all  information,  including  clinical, 
radiographic,  and  histologic  findings,  as  well  as  immuno- 
histochemical  results,  be  taken  into  consideration. 

The  classic  histologic  features  of  CMF  are  best  defined 
as  macrolobules  with  spindle-shaped  or  stellate  tumor  cells 
embedded  in  a  myxoid  matrix.  These  spindled  or  stellate 
cells  are  located  along  the  periphery  of  the  lobule  impart¬ 
ing  an  effect  of  hypercellularity  surrounding  a  hypocellular 
central  area.  A  microlobular  pattern,  a  combination  of  both, 
or  no  pattern  at  all,  have  also  been  described.  Although  the 
nomenclature  suggests  the  presence  of  chondroid  differ¬ 
entiation,  it  is  unusual  to  find  cartilage  of  the  type  seen  in 
chondroma  or  chondrosarcoma  and  is  a  focal  finding  in  less 
than  20%  of  CMF  cases  [5].  Mitotic  figures  are  sparse, 
accounting  for  1-3  cells  per  10  high-power  fields.  The 
tumor  cells,  best  described  as  demonstrating  pleomorphic 
features  as  opposed  to  cytologic  atypia,  [5]  contain 
enlarged,  hyperchromatic  nuclei  and  are  noted  to  be  con¬ 
centrated  in  the  periphery  of  the  tumor  mass.  The  nucleus 
to  cytoplasmic  ratio  is  not  altered,  although  overall  cell  size 
can  be  enlarged.  The  lack  of  atypical  mitotic  figures  in 
significant  numbers  may  be  a  useful  criterion  for  separating 
CMF  from  chondrosarcoma  [5]. 

The  histologic  differential  diagnosis  of  CMF  includes, 
most  importantly,  myxoid  chondrosarcoma  and  chondro¬ 
blastoma  [7].  Chondrosarcomas  grow  in  lobules  much  like 
CMF,  but  are  more  distinct  and  occasionally  coalesce. 
These  tumors  generally  contain  plump,  bizarre  cells  with 
multiple  nuclei,  which  is  also  in  contrast  with  CMF. 
Myxoid  chondrosarcoma  shows  a  bubbly  appearance  to  the 
stroma  along  with  degenerative  and  liquef active  change, 
which  is  a  diagnostic  feature.  Tumors  such  as  myxoid 
chondrosarcoma  are  more  frequently  seen,  more  aggressive 
and  have  a  higher  propensity  for  metastases  when  com¬ 
pared  to  CMF. 

As  CMF  can  show  osteoclast-like  giant  cells  at  the  more 
cellular  zones  of  the  periphery,  the  possibility  of  chon¬ 
droblastoma  should  also  be  entertained.  As  such,  chond¬ 
roblastomas  contain  uniform  cells  with  clefted  or  grooved 
nuclei  and  eosinophilic  cytoplasm  with  distinct  cell  borders 
(chondroblasts).  In  comparison,  CMF  shows  more  stellate 
nuclear  shapes.  Also,  calcification  (“chicken- wire”  like)  is 
a  conspicuous  feature  of  most  chondroblastomas,  unlike  in 
CMF  [3]. Chondroblastoma  and  CMF  do  share  many  sim¬ 
ilarities,  however,  including  lack  of  atypia  and  scant  to 
absent  mature  hyaline  cartilage,  but  a  more  separate  dis¬ 
tinction  is  not  of  clinical  significance.  As  a  general  rule,  the 
term  “chondromyxoid  fibroma”  may  be  employed  if  the 
lesion  is  in  a  metaphyseal  location  and  “chondroblastoma” 
if  the  lesion  is  epiphyseal  [5,  8]. 
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In  the  treatment  of  craniofacial  CMF,  most  authors  now 
recommend  thorough  curettage  of  the  tumor  followed  by 
careful  surveillance.  However,  when  curettage  is 
employed,  chondromyxoid  fibroma  shows  a  recurrence  rate 
approaching  25%  [7].  In  many  circumstances,  especially 
cases  involving  the  long  bones,  the  preferable  treatment  is 
excision,  generally  due  to  the  functional  and  cosmetic 
difficulties  following  en  bloc  resection.  When  the  tumor  is 
surgically  inaccessible,  radiation  therapy  is  indicated  [4,  6] . 
Local  recurrences  are  more  often  encountered  in  younger 
patients,  possibly  due  to  the  friable  nature  of  the  tumor,  but 
there  have  been  no  reports  of  metastases  [8].  There  have, 
however,  been  reports  of  the  tumor  undergoing  malignant 
transformation  at  a  rate  of  1-2%,  and  this  seems  to  have 
occurred  following  irradiation  [5,  8]. 
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